INTRODUCTION {#sec1-1}
============

Women in their midlife are facing with cardiovascular risk factors such as dyslipidemia, hypertension, obesity, smoking, diabetes and inactivity.\[[@ref1]\] Despite the progress that has been made in diagnosis and treatment in obstetrics and gynecology diseases and attention to this fact that women\'s life expectancy is 10 years longer than men, but now ischemic heart disease is a major cause of mortality in women.\[[@ref2]\] The study in Iran showed that the raw women\'s health education is lower than in men. This means that women are more vulnerable to the consequences of low health literacy. They may have less sense in written and verbal information provided by health professionals and act less according to the required methods and regulations.\[[@ref3]\] On the other hand, women do not recognize the risk factors for cardiovascular disease or deny them. Besides, physicians, despite the extensive training conducted in the community, do not perform complete control of risk factors in women.\[[@ref4]\] The performed interventions in the field of health promotion and controlling the risk factors are related to socioeconomic factors.\[[@ref5]\] It seems that the education given to women regarding health and proper style of life varies due to differences in their socio-economic status. Education is perhaps the most important economic indicator, because it will not change with time after the adolescence the same as jobs and income. In addition, its information is easily accessible and classified and unlikely the adulthood health level would affect it.\[[@ref6]\] Different strategies in low educated women show good and variable effect of their life style. The purpose of this study was to evaluate the impact of community-based trainings by Women Healthy Heart Program in the Literacy Movement Organization and health care centers on the correct style of life, risk factors for cardiovascular diseases and women\'s physical and biochemical factors according to their education level.

MATERIALS AND METHODS {#sec1-2}
=====================

The Women Healthy Heart Program was a part of the Isfahan Healthy Heart Program (IHHP). It was an interventional community-based study. This study was performed on all women over 18 years in Isfahan and Najaf Abad as the intervention cities and Arak as the control city. Inclusion criteria were having more than 18 years of age, non-pregnant, absence of hemorrhagic disease and mental retardation, Iranian nationality, and history of residing in the above cities for at least 10 years.\[[@ref7]\] After performing the first phase, which was to assess the lifestyle and cardiovascular risk factors in women in 2002, lifestyle modification was performed by using different interventions including public education strategies, health personnel and intersectional collaboration between the women at the community level. In the final phase, after 5 years of intervention, the women\'s lifestyle and risk factors were re-examined in an independent sample. The annual evaluation studies were performed in the control city on the independent samples of women without any interventions. The interventions were conducted at literacy campaigns schools and health centers in the intervention cities. The method of choosing solutions was different in each organization. Initially the training contents based on literacy levels and age were prepared such as pamphlets, books and CD in various fields of the correct styles of living including healthy nutrition, physical activity, dealing with stress and the harmful effects of smoking. In this section, it was briefly described about the implementation method of the project in the interventions section. The project strategies and executive operations were set in three categories: Educational, environmental and legislation. Some examples of these interventions were as follows:

Educational: Such as women\'s education through group training sessions, face to face, educational pamphlets and books, training of trainers, providing appropriate models to increase regular physical activities at home, education of sport and physical activity in the family by using the training CD provided by this programEnvironmental: Development of physical space available for the sport and physical activity of the womenDirective or legislation: Integration of classes associated with the healthy lifestyle in the pre-marriage training sessions at health care centers, development and integration of books prepared by the program in the literacy campaigns movement training classes.

The major interventions in Isfahan and Najaf Abad were as follows.

Educating the young women attending pre-marriage training classes in health care centers {#sec2-1}
----------------------------------------------------------------------------------------

This intervention was conducted by experts at the Provincial Health Center and health care centers for training of young couples before marriage. It has been provided with the necessary training for the prevention and control of non-communicable diseases (NCDs) to young couples in pre-marriage training classes. These classes were held every day of the week. Half an hour out of four hours of training for young couples was dedicated to a healthy lifestyle education. Thus, this intervention was well integrated into the system and there was no need to pay specific costs.

Training the trainers of literacy movement organization {#sec2-2}
-------------------------------------------------------

It was the other target groups of the women project. Most of the learners were middle-aged women. In order to implement this intervention, initially the literacy trainers were trained with necessary trainings to transfer them to the literacy-learning women. Each year a workshop was held in 2 or 3 days (4 hours per day) for training the instructors and trainers of Literacy Movement Organization. The trainers had to transfer the trainings during the classes. On the other hand, a book was prepared entitled "healthy heart" for this group and it was used by the Literacy Movement Organization for training the learners. Therefore, the training was provided periodically during the academic year to the learners.

Training of the referred women to health care centers {#sec2-3}
-----------------------------------------------------

Due to the large number of women who were referred to the health care centers for different services of family planning, childcare and vaccinations of their children, one of the effective ways to provide preventive education and control of non-communicable diseases and related risk factors was to use this situation and providing training to referred women to healthcare centers. This training was performed by technicians and experts of family health care centers. Besides face-to-face training, which was lasted for an average of 5 minutes, each week a class was held for one to two hours for group training of the women and during this class about 15 minutes was devoted to lifestyle modification. Other interventions were also conducted in this regard including distribution of posters, educational pamphlets and training to use the IVR (Interactive Voice Response) 149 to the referred women. It should be mentioned that the phone number of 149 (IVR system) is allocated for the provincial health authority and Isfahan Healthy Heart Program added a section to it entitled "Non-communicable diseases prevention and controlling these diseases".

Along with the education of the women\'s in the society, more than six educational pamphlets were published and distributed in the community and the interventions' workplaces. All women were asked to complete an informed consent form in order to be familiar with the procedures and requirements of the program. Afterwards, a demographic questionnaire was completed and the statuses of women\'s education levels were recorded. The variables were including nutrition, physical activity and the major risk factors (obesity, high blood pressure, smoking status, diabetes and high lipids). They were studied in the first and final phase. All women were classified based on completed academic years and were placed in two groups of 0-5 years and ≥6 years. Nutritional status was determined by a quantitative food frequency questionnaire and the global dietary index (GDI) was calculated. This questionnaire included the following: Weekly consumption data about seven food groups including number of consumption of prepared foods, fruits and vegetables, poultry, fish, beans and soy protein, sweets, fats, ghee and butter, red meat, full-fat milk, eggs and finally, the frequency of vegetable oil and olive oil consumption. Each food group was calculated based on its atrogenes role. The maximum score was two and the minimum was zero. Therefore, more GDI value was indicated higher atrogenes.\[[@ref8]\]

Physical activity level was calculated based on the overall physical activity (TDPA: Total daily physical activity), which was included three physical activity categories of transport, leisure-time job and working at home based on the Mets unit per day.\[[@ref9]\]

For physical examinations and biochemical tests in the first and final phases, the subjects were requested to refer to the desired centers after 12 hours of fasting. Initially, the following items were measured based on global standards: Blood pressure, weight, height, waist circumference and hip circumference.\[[@ref10]\] Weight and height were measured without shoes by a trained person with light and thin clothes. Weight was measured by Seca scales made ​​in Germany with 0.5 kg error. Height was measured with a plastic tape and error of 0.5 cm. Body Mass Index (BMI) was calculated based on weight (in kilograms) divided by squared stature (in meters). If the BMI was more than 30 kg per square meter or the waist-to-hip ratio was greater than 0.8, the subjects were considered as obese.\[[@ref11]\] Waist circumference was measured at a standing position from the median interval between the last rib and the highest part of the pelvis, and the hip circumference from the femur bone area and then the ratio was calculated.\[[@ref12]\] Blood pressure was measured by trained physicians and based on standard criteria after a five minutes rest, twice from the right arm and the mean values ​​were recorded as the person\'s blood pressure. Hypertension was defined by the World Health Organization as the mean systolic blood pressure (SBP) greater than, or equal to 140 mmHg and diastolic blood pressure (DBP) greater than, or equal to 90 mm Hg or the drug use.\[[@ref13]\] The blood samples were obtained from all women during this two-stage sampling. After the serum separation, biochemical tests were conducted at the Laboratory of Cardiovascular Research Center. Measured levels of total cholesterol (TC) and triglyceride (TG) were performed by the enzymatic method with Hitachi902 auto-analyzer. High-density cholesterol (HDL-C) was measured by heparin-manganese deposition technique.\[[@ref14]\] Low-density cholesterol (LDL-C) was measured by specific kit\[[@ref15]\] and if TG \>400 mg/dl, LDL-C was calculated with the formula of Friedwald.\[[@ref16]\] Individuals with dyslipidemia had the following conditions: Total cholesterol above 240 milligrams per deciliter, or LDL cholesterol above 160 milligrams per deciliter, or HDL cholesterol less than 50 mg per deciliter, or triglycerides more than 250 mg per deciliter.\[[@ref17]\] Fasting blood sugar (FBS) was measured by the glucose oxidize enzymatic method. According to W.H.O. standard, individuals were considered diabetic who had a history of using hypoglycemic drugs or based on the American Diabetes Association criteria, had fasting blood glucose of ≥126 mg dl.\[[@ref18]\] All of these projects were periodically under External Evaluation and Process.

Statistical analysis {#sec2-4}
--------------------

All data were entered into SPSS-15 software and were analyzed by independent samples T-test, Chi-square and Fisher exact tests. All variables analyzed in 2001 and 2007 then effects and different between two times interventions were checked. *P* \< 0.005 was significant.

RESULTS {#sec1-3}
=======

6391 women at the pre-intervention phase and 4786 women in the post-interventions phase were involved. [Table 1](#T1){ref-type="table"} showed any significant different in diabetes mellitus after intervention in two groups of low and high educated. But different in blood pressure, BMI and cigarette smoking in high educated were significant after intervention (*P* \< 0.05). Different in blood pressure, diabetes mellitus, BMI and cigarette smoking were statistically significant in control group in low educated women (*P* \< 0.05).

###### 

Prevalence of cardiovascular disease risk factors based on the education level of women before and after the interventions

![](JEHP-3-103-g001)

The mean and standard deviation of the following variables were listed in [Table 2](#T2){ref-type="table"}. They were included physical and biochemical variables, blood pressure, nutrition and physical activity and in women in both groups before and after intervention based on the number of years of education (0-5 years, and ≥6 years). As it could be seen and after further interventions, these variables have shown, significant differences in both groups, but the SBP and 2 hpp indexes in women with lower education (5-0 years) and variables of BMI, DBP and FBS in the second group of the women had significant statistical differences (*P* \< 0.05).

###### 

Comparison of mean and standard deviation of physical and biochemical factors based on the education level

![](JEHP-3-103-g002)

DISCUSSION {#sec1-4}
==========

This paper showed effect of interventional program in illiteracy and low educated women that we saw limit studies in this regard. This study showed that community-based education has been able to change nutritional indicators, lipid profile (TC, TG, HDL-C and LDL-C), and Waist circumference and waist-to-hip ratio in both groups of women with different educational levels. In addition, significant changes were found in blood glucose, body mass index and diastolic blood pressure in women with higher education levels and systolic blood pressure and two-hour blood sugar on low literacy females. Although, the prevalence of cardiovascular disease risk factors had no remarkable difference between the two groups after the interventions, but BMI and dyslipidemia were decreased in women with higher education levels. Therefore, the changes were greater in the group with ≥6 years of education. As it was noted, education is an important socio-economic indicator. It does not change like jobs and income over passing the time and after adolescence. In addition, it is easily accessible and classified and does not affect the probability of the disease in the lifetime.\[[@ref6]\] Several studies have investigated the relationship between education level and cardiovascular risk factors in both genders and the results were in line with the present study, so it could be noted that education had an impact on lifestyle and thus the influence on the prevalence and severity of cardiovascular risk factors.\[[@ref19][@ref20]\] Another study indicated a lower incidence of obesity, hypertension and lipid disorders in women with higher education, but there was no relationship with cigarette smoking. All of the men had greater prevalence of risk factors except the total cholesterol and LDL-C in those with a lower education level.\[[@ref6]\] The study of Lee JR examined the relationship between education and CVD fatality among women with CVD. A significant interaction was found between education and age in predicting the mortality due to CVD. It stated that education levels in women with CVD independently from other conventional risk factors could be an important predictor of age-related mortality from CVD.\[[@ref21]\] A study was conducted (2001-2006) and investigated the relationship between education and the 5 year incidence of cardiovascular events based on the clinical features and dietary habits in women and men. The survey results showed that there was a significant prevalence of hypertension, diabetes and dyslipidemia in subjects with lower education and they had more unhealthy eating habits comparing with people with higher education. Finally, in this study, after adjustment for age and gender roles, it was found that low education is positively related to the 5 year incidence of cardiovascular events.\[[@ref22]\] A study from the Tehran Lipid and Glucose Study Series investigated the relationship between education levels and cardiovascular disease in men and women ≥45 years. It was inversely associated with the CVD risk in the raw models of women with higher educational levels. However, in the multivariate model, the risk of CVD decreased 39% in literacy levels less than diploma compared with illiteracy. This study in the support of developed countries showed that educational status along with other risk factors were inversely associated with CVD in a population of Iranian men and older women.\[[@ref23]\] Another study from Tehran Lipid and Glucose Study Series has examined the education status on cardiovascular risk factors. The results of this study, in line with the present study, showed that by the increasing level of education, decreased the levels of BMI and WHR. It reported the prevalence of overweight and obesity in less educated and illiterate women. It also indicated that the triglycerides decreased in women with lower education levels but levels of HDL-C were increased.\[[@ref24]\] The study of Sotoudeh and colleagues also showed that the pre-menopausal and post-menopausal women with higher education levels had a significantly lower prevalence of general obesity and Android. This lower incidence may be due to their higher nutritional knowledge.\[[@ref25]\] The present study did not show any effects by physical activity interventions. Meanwhile, another study was performed at the workplace for the intervention and health promotion on physical activity, diet and smoking. It was shown that the interventions had been able to increase significantly the physical activity comparing with the control group. Fruits, vegetables and fiber intake were also increased in the intervention group, but there was no difference in fat intake and smoking in both groups.\[[@ref26]\] This study did not provide a breakdown of gender and education level, but showed the positive impact of interventions in some aspects of nutrition in line with the present study. The other interventions that took place in Finland Carolina for controlling the risk factors of hypertension demonstrated that interventions for controlling and lowering blood pressure had a direct relationship with socio-economic status. Blood pressure was reduced further in those who had higher socio-economic status. However, in any socio-economic statuses, the interventions were effective and hypotension had occurred in all populations. These researchers have suggested that the risk control program should be conducted as community-based and regular in the entire community. Meanwhile, all of the population of the community would benefit differently from them.\[[@ref5]\] A study that examined the trends of cigarette smoking in Korea (1999-2003) showed an increasing trend in cigarette smoking in the women.\[[@ref27]\] Another evaluation was performed in the same country was found that cigarette smoking increased among women of 20-44 years old, but there was a decline in women older than 45 years old.\[[@ref28]\] Another study showed that interventions for smoking cessation in the general media could positively influence the behavior of smoking and even bring down the prevalence of smoking. Time of presenting, their continuation and the amount of them through the mass media had an impact on the efficiency. The study also showed that the effectiveness of interventions for smoking cessation was not associated with age, gender, education and race in both men and women.\[[@ref29]\] According to the lower consumption of cigarettes in our society comparing with the Western societies and the increasing trends of cigarette smoking by women, there was no significant difference in terms of active smokers.\[[@ref30]\] In previous conducted studies, no study was found with particular attention to women interventions in terms of education levels. However, in general and by noticing to the sum of the current studies, it seems that the health-related requirements vary in literate, low literacy or illiterate women and the interventions need to be done according to their needs. In the present study, the interventions' effectiveness was significantly more in women with higher education levels and may be preferred to design separate interventions for low-literacy women. Since the women constitute half of the society population and their health has a direct effect on the entire family, if the mother has healthy behaviors, the children will learn from her. It seems that it is required to continue ongoing programs and interventions to control the cardiovascular risk factors in the following ways: Informing by mass media (radio, television, newspapers and magazines), training the women in aggregation sites, encourage and motivate the women to raise awareness and literacy level, performing healthy nutrition programs for the families and creating mobility. Overall, community-based and regular interventions should be taken into account for different needs of women in order to have effective steps towards the health of the entire community.

Strength and limitation {#sec2-5}
-----------------------

Our strength was community based and large sample size in different part of our society. Limitation of this study was small number of referral of low educated women to literacy campaign and majority of women were home worker then we can access to them only by mass media.
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